Impaired sonic hedgehog pathway contributes to cardiac dysfunction in type 1 diabetic mice with myocardial infarction.
The incidence and mortality of myocardial infarction (MI) in diabetic patients are higher than in non-diabetic patients; however, the mechanisms by which diabetes results in cardiac dysfunction are poorly understood. The present study tested the hypothesis that an impaired sonic hedgehog (Shh) pathway contributes to cardiac dysfunction in type 1 diabetic mice with MI. Adult male C57/B6 mice and streptozotocin-induced type 1 diabetic mice were used. Myocardial proteins of Shh, Patched-1 (Ptc1), and glioma-associated oncogene-1 (Gli1) were significantly decreased in type 1 diabetic mice at 10 weeks, and this was accompanied by cardiac dysfunction. Although myocardial proteins of Shh, Ptc1, and Gli1 were significantly increased 7 days after MI compared with the sham group in control mice, these proteins were markedly decreased in streptozotocin-induced diabetic mice. Treatment with Shh pathway agonist for 21 days significantly increased Ptc1 and Gli1 proteins, enhanced capillary density, reduced the percentage myocardial infarct, and then improved cardiac function in diabetic mice with MI compared with those with no drug treatment. This treatment had no effects in control mice with MI. Conversely, treatment with Shh pathway antagonist for 21 days significantly decreased Ptc1 and Gli1 proteins, reduced capillary density, enlarged the percentage myocardial infarct, and then exacerbated cardiac dysfunction in control mice with MI compared with those with no drug treatment. These findings indicate that in type 1 diabetic mice the myocardial Shh pathway is impaired and that the impaired Shh pathway contributes to cardiac dysfunction. Strategies that are aimed at augmenting the Shh pathway may offer useful means for improving diabetic cardiac dysfunction.